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Plane Stress Plate with Hole

Isctropic (MARC)
Crihotropic {(MARC)
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INTERMECTATE MESH

FIKE MESH
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TV YERSIONS USED:

¥ - ONE ELEMENT THROUGH THICKNE"S

2 - TWO ELEMENTS THROUGH THICKNESS

Finite Element Models for Benchmark Notch Analysis



799

‘ejep Tejusawriaadxs D1704D y3ztm juswasabe poob
utre3qo o3 paatnbas sem uUMOYS TIpOW 3ISBUTI dYI JO 9SO °SIUSWYDRII® AUTGJINI UT PUnoj

asoy3l jo T1ed1di3 s1 ydjou udurdads Byl ‘udurdads YDION HJIBWYDU3g VSYN 9Y3 JO S1SK
-Teu® (LSOHW PUB DYVW) IESUTTUOU 3Y3} JOJ P3SN 3I3M STIPOW JUIWSTS 33TUTJ JO A3311eA VY



si1SAleuy YS3ON Ndewyouag 40j S|SPOJ Judwd |3 A4epunog

HS3H Q3LHDI A

HS3H Q33vdS A1vn03

800



‘ysauw udAatb e 103 Adeandoe butaoadwut ut 8A13ID83I38
A1sA ST SUOT3IRI3UIOUOD SS313S padadxa jo uoibax syl ut sazts juswasla jo HBuriybram
1adoad ‘*4ajawoab auwes ayl jo sisATeue aY3l JI0J PISN OSTR 3I3A STIPOW WHE [BI3A3S

801



€3 NIYYLSOMOIW - NIYYLS HOLON
01 8 8 b e 0 c- b -
T T B 0003-
- 000b-
370A0 LSt - ¢ 1S3l S
Ylvd NS1/3d 0 g
- 1€LS3q ~0002-
- —0 d
Y
0
1
- — 0002
N
3
I — 000y W
I
4]
3
o S
_ | | _ _ _ | | _ | _ _ | 0008
dSNOdS3d 370A0 LS¥I4 - HOLON AYYWHON3Y

300U TYNNYW

802



‘8wl Ndd
9yl 9D01A3 3noge ut ‘s3Tnsax juaieainbe sAeb Topow jJuswale 83TUTI 3ISAUTI BY3 JO Iasn
*S9T104D> peoT J133aenb-auo pue OM3 JI3A0 ‘3001 YO3IOU BYJ 3B SUTRJIIS paanseaw ATIeIUSWT

-13dxa yitm juswaaabe poob saeb jaeyd snortasad ay3z uvo umoys ysaw paiybram sy3z jo asp

803



.81

pasn uoljelayl ‘s|j@o awnjop O
sisAjeue JLIJBWWASIXY ©
a|qge|ieAe eleq O

sjuaipelb onse|d daalg o

[ewldayl peoj| a4i3ug o

dvd

@3HON3IND NI SS3dls 1vNnadlis3d

804



*Yiom TeijusawtIadxs a8yl ur

pasn 3a8m suswidads TeDT3IUdpPT ATTRUTWOU OM] ‘painseau A7jusnbssqns S8ssaals Tenplsad
9yl pue 4 0621 woxj payduanb ATprdea sesm aeq TedTJIPUITAS © UydTIym ul 3583 e azileue
O3 pasn sea (JEfLSHEE -3judwiesal 3jesay pue butwaoz Butanp sized sbael ut ssaals (enpisaa
30 3juawdorsasp ay3z st Aiisnput sutqani seb syl ut 3ssas3jur juedtitubis jo warqoad y

805



<>

SCTA - sniawy TYNOISNIWIANON
80 e,

20

O

| I _ R |

002

)0}

008

COg

0001

O10] o

[ Ry R & .

T O WY T Dol

= ul

806



‘sawt3 abaer 3e oaaz Arrerijuasss o3 burddoap ‘(uswinads ayz jo 193usd pue
90B3IaNS 3Y3j uddMlIdq J ,000T 29A0) 819A3Ss A1dA ATTeRI3TUT Sem juatpesb aanjeszadwsl ayg

807



o' 8'0 90 »'0 zo o
] | | | |
o0 QO
vQa
B o Bg _
gv 0O
D%D a O
o v0O
Q
Q
vV O
VAN N
[+ QD
0 —
©
QMQ
$1INS3y szw_z_xwaxWA v NINRMS D*
Y NYAID3gs [
STM309 - geusas @

09 -

Oy~

0T~

joF4

(934

09

0sd 0oo1) %o

808



‘pPasSn T8pow 8sae0D AT9ATIIRTSI 8Y3 J0] UIAD
'sossaals paanseaw Arrejuawraadxa ay3l yiim juswaaibe poob smoys sisdfeue QggLSId 9yl

809



A
'3 HLONTD QNY H

Hid3Q 40 HON3UuL
N3dO ' LHOivHLl$

T
N
A\ N =7 T =

OKIL004
Joo».\\ Aﬁ ININIYId61Q

- JAYM HOIFVAVY OKINOONI

WO INIANYISNY o wmtzi
JAILISNSS 4 NLNdny

Pasn sisAjeue oluowey swij o

juswdinba
9AIISUSS JO uonejos] 1oy sayouauy
}O SSausARdsyje sleINojes 031 SI O O

NOILVYI0SI NOILVHSIA

810



. . . . . . .

811



§3HON3 @
dN3OId L —

/.0
mo

N

uone|os| aAlssed

812



*3Ieyd ST1Y3 uo umoys aase sdnydid uUOI3IRIQTA pUB YdUdI3F ‘I93ITOXD

9Yy3 JO SUOT3BDOT SATIRTDI 3y

‘watqoad STyl JI03 SIQR[IPAR ST BIBD 3S83 DAISUDIXF

813



Arovc:mp Jaddn o) o...\:oo\._..a‘,
B9'0ed "wgZem 'yl e
(W) 1718 AQNvVS

: . 4
) . e .. .. e ot “

. (vropans 10) 20/ ocm..n>.._ B

1970 ‘% Lem L 1/q ot e & * .

. cl —- . . .

-{WS) ONVS 3NI4 AL 'WHO4INA " - | ST

N . o ‘e ' TR s . P«Mb—r.:\ﬂ:—rﬂsr?\.ksfr.L I 0

¥32nasNvyy A
ALID0N3A IVIILEIA

H3110X3 NOILVLGIA
~ 34025071280

AAMLAN Y 2L AV QX LAL XYLASNV LA
[o] Q

@)

e O
AddNe 07314 '¥31adny *uoLvIuISO

paiinbay sisAjeuy dcls3yg vauoEymn:m

814



*S31IepuUnoq

PT813 JIejy 3o bur{rspow Aue 103 po9au ay3 psjeUTWITS ‘A3TUTIUT 3Je UOTITPUOD uoT3E

-Tpea a8yl burjeaodaodout A1resrjewolne ‘SIUBWATS A1epunoq a3TUTIUT JO BSn ayl ‘Si1sk
-Teue QELSHE PaIN3IdNIISQNS e JO 3sn ay3l psaarnbax [10S ayjl jo aanjzeu snoausbouwoyut ayy,

815



[eluswiiadxa

(8961 ‘spooy 13313B)
LEINIE
0c's \ | 930-620
@ o
$30-08°Q
“xao Ywa Yum 2.?”.._

$11 <

- P~ 3

dae.Ls3d

816

S

sinojuo) Jojoe4 :o_uo:ﬁ.mm apnidwy



*s3Tnsax Tejusawraadxa o 1
juswaaabe poob moys suorzeorjyirdwe pue suorldnpax apnitidue jo mcomuuﬁﬁng£Mmmem

817



SN papuajul Jo} JUaIdlinNs uoneiqijen) o

ag 10} sAep gL 031 2

818

(suonesall yum) ag 1o} sAep g 03 g

sasAjeue
oniaseja@ 10} - padinbal punoJteuln} gol pidey o

paljinbai sapos bBuisseosoid-3sod/-aad
pue Answoab bunsixs yiim uonesiunwwio) O

SISATYNV/NDIS3A NI 3SN IA34g




*subtsap a3jeprpued jo Jaqumu e jo buryuex ay3z 1oz Ardurs 003 MdU e JO asn a8yl
saop ueyy ssadoxd uorieaqrred ybnoaoyi szow yonu e saatnbsr waisAs ubrsap Burisixa ue
Butroerday °s3TnsSax WHE Y3 JO SN PIpudljuT ay3 uo juspusdsp osTe st paainbai uorieaq

-1Ted 30 9aabap ayyl ‘paaroaut sisdieue ay3z jo L3txafdwod pue adh3 syi uo jusapuad
-9p ATybty st paatnbax swr3j punoseuany sisiteue ayl “°sssdoxd juswdoiaasp 1o ubisap
3yl 3oedwut o3 ybnous 3sey s3jTnsax a7qIpaad sdnpoad o3 L3rTige Byl St stsiteue/ubisep
Teot3oead ut wIg 3yl jo uotjeaodiodut 8yl 103 jusawsarinbaa Tejuswepuni oyl

819



820

[ 4]

Wwa)}sAs aAlloelaju] o
auop uoneiqien o

INIJ4 Buioejdal IN9g ©

SISATVNY TIVL3IA0Q HOSS3HdNOD




"una (3ybtuasao A1rensn) yojeq e saatnbaa stsdTeue FuswaTd 23TUTI BY3I S3TTYA ‘3AT3
~dBJI33UT ST STsATeue WHd 9@yl ‘4A133wolab awes sy3j jo T9pow WIE B Y3ITA JI3y3isboi ‘umoys
ST S31pN3s 8sayl 103 pasn ATsnotasdad [8pow Juswa[d 83T1ul] Ted1dd3 ¥ °ST1e394A0D
105$91dWOD UT SUOT3ILJIIUSDUOD SS3JIIS JO UOTIRUTWISISP 9Y3 O3 WA3ISAS WIE [PUOTSUSWID
-Om3 8A13dRI83UT S3T bBbutdAtdde jo sssooad syi utr Ar3usssad ST A3U3lTyM %3 33ead

821



-y

JaqunyN 3sD)

S t

” T o
i | 79
| | h |
—— “
| U N N ) I S 5 VR NN B M
— -2
m | P
LEDEN 000pMd 0004 €054
o m-,mh_,__hh, " O o) Erdslr . Q.
m, @ [ : T i S
R | M
—
|
,. 1
S j
| i -
w -
M )
. . - |
| - |
| : W
A A ” s _A -
[ i -

iaswe iy 9jturyd (

SS2J31S 3197[[1

[tel2a0(

c SAa dzglsdd

°pPeld

Jossaaxdwon

acrsiR

S
A

!

7

N I

TUI 3 Oy

A

822



*satajawosb autbus Ten]
-0®B 30 A391aA B 103 Wa3sAS PO 9Y3 YITA Judwadabe JUSTT90Xd SMOYs waiSASs wHg MU ayL

823



$s920.d

»

%OUM p-g B 8q p|noys uojieruswaldwi [es0] O

sjuswals aieid
3pouU ¢/9 JO swlial ul pajelausb sjppow (£1S3g o©

sl0Ssaos0.1daud
34 bunsixa o031 1ndui aqg ues sajil 9say] o

Suolllulap s3eyns (pajaoey)

s9|l} S39I

se a|qejieAe 1ndino Js|jspowl pijog O

d€1S39 404 ONISSI00dd 1SOd/34d

824



*swa3sds bursssdoad -3sod/-sxd burisixs Auew o3 payurl Aiptdex
8Qq ued (QELSEE °s3Tnsaa 03 ssadoe sotydeab pidex aptraoad o3 pue suorjtutriep Lajzawoab
Butrisixa asn o3 A3triqe ay3l uo juspuadep A(1Ae9Yy ST JELSEE JO UOTIRZITIIN TeD13IdRAd

825

e



ol |-

i

Fal

ORIGINAL F

F POOR QUALITY

-

o

TS O 01 TIGNIWON

SSddls

10g 411

1ND 239ONIS)

826



*SUOT31puod Liepunoq pue SpPeol uo SUO13eJs3T 3O punoleuani awildep pamorre sasiTeue
9Yy3 unx o3 aa3ndwod ZyY¥D ® jJO 3sp *shep 991Ul JI3A0 3I0339 duwri-3aed e y3ztm ssadoad
Burpring 1epow sitjus ay3j o3a7dwod o3 dTqrssod sem 31 °*s3Tnsax ay3z Jo uoT3ienIeRAd 33®
-1pouut pamoTTe walsAs awes ayl °STIPow QELSHg JO uotiersuab 103 aosseooad-sad Mng e
O3ul JI3TT9pow PITos e woay A73daxtp Indur sI19M umoys Satajawoab 3710q 813 By3 jo yizog

827



-

..HIJ UA\UAI.’

| = bl
0 OT TENIWNG

—=dH 1S

N

x
o
o
o
N
G
L -
SR
< o
Dl +
bt
-t
<
<
=
<
g
m.
m

08 1ND 3718N0a)
JH 17109 3T

828



*s@13171qeded bBurssedoad teyreaed jo uorijeirordxs ayi axtnbaax Arqeqoad

TTiA (8313413 pue wioyjeld burpnidur) Iperq sUTQIN] 3ITIUD UE SE YONS ‘SIINIONJIIS
xa7dwod L18A jo sisA{eue aeauryuou aurinoy r*siseq 3ybruasao ue uo A1qeqoad ybnoys
-Te ‘sat3rrrqeded Burindwoo jusssad bursn ‘arqisesy aq oste TITA STTIOJJaT® 3ulgani se
yons sainionils jo sisATeue JedutTuou ‘HBurTrapow aAT3IDaFI@ 03 uorjuslze aadoad U3itM
*sasdreue xa7dwod SS9 8Yy3l J0J arqerreae A[ISE8 punoleuiny sawrt3idep yitm ‘satajawoab
dg 30 stsATeue D13SeTd auUTINOI ATJT1eJ MOTTe TTIM sar3iriqeded iaindwodiadns juasaag

*ssadoad ubissp ay3z spinb o3 ybnous ATprdea uotjedtjtipow pasod
-oxd e pue Axjawoab suryaseq ay3l uasmiaq uostaedwod (g e aptaoad o3 atrqrssod sem 31

829





